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Broad Themes

● Acceleration with harmonic number jump

● Ionization cooling

● PRISM and muon phase rotation

● Tracking and error analysis

● Understanding of scaling and non-scaling FFAGs
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Harmonic Number Jump (HNJ)

● High frequency RF (200–400 MHz) good for accelerating muons

● Would like to use NC scaling FFAG at lower energies, due to
time-of-flight vs. transverse amplitude issue

● HNJ lets you do scaling FFAG with high frequency RF (Mori)

● Issue: how to have cavity every cell with HNJ (Berg)
◆ Looks like it can be done for muon acceleration parameters
◆ Needs more work on the details

Type Spiral Triplet Spiral
Radius (m) 25 200 40
k 20 150 38
h 200 1200 320
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Bunch Phases in HNJ
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Ionization “Cooling” in FFAGs

● Lots of applications of ionization cooling in FFAGs
◆ ERIT: slowing beam growth rate (Okabe)

★ Proposed, designed, funded
◆ Beta beam ion production (Neuffer, regarding work by Rubbia

et al.)
◆ Ionization cooling of muons (Sato)

● Large energy acceptance of FFAGs
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ERIT
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Beta Beam Ion Production
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Ionization Cooling for Muons

キッカー電磁石

高周波加速空胴

くさび形超流動ヘリウム減速材

ミューオン取り出し

ミューオン入射Muons

Muons

super-fluid
wedge helium absorber

RF Cavity

Kicker Magnets

8



PRISM and Phase Rotation (Sato)

● PRISM is under construction

● Don’t have enough money for all cavities

● Ideas for improving cavity perfomance (Ohmori)
◆ Improving MA core impedance
◆ Ceramic cavities

● Use of PRISM-like lattice to do neutrino factory/muon collider
phase rotation (Kurup)
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PRISM
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Tracking and Error Analysis

● Work being done on error analysis for muon machines and
EMMA (Machida, Méot)

● Understanding of source of growth, sort of (Machida)
◆ Envelope mismatch leading to large amplitudes and then

distorted by nonlinearities
◆ νx − 2νy resonance
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Error Analysis
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Understanding Non-Scaling and Scaling FFAGs

● Can construct FFAG with very small chromaticity (Machida)

● Machine looks comparable to scaling FFAG
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Conclusion

● FFAGs are finding more expanded uses
◆ Ionization cooling
◆ Phase rotation

● We are increasing our understanding of FFAGs and coming up
with more ideas
◆ Low-chromaticity non-scaling FFAGs
◆ Error analysis of FFAGs
◆ Harmonic number jump with many cavities

● PRISM is proceeding with construction
◆ Cavity R&D is continuing
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